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In a recent review, Gurr and 
colleagues have surveyed the threats 
from emerging and spreading fungal 
diseases both to crops and to wildlife 
(Nature (2012) 484, 186–194). While it 
is common that pathogenic viruses 
or bacteria and their hosts co-evolve 
in ways that enable the survival and 
relatively peaceful co-existence 
of both — as for instance with the 
zoonoses that became ‘childhood 
diseases’ — fungal diseases have 
contributed to the extinction of plant 
and animal species. This paradoxical 
outcome is possible because these 
fungi can simultaneously target a 
wider range of host species, and 
because the long-term survival of 
spores in the environment allows 
them to maintain a dangerous 
presence even when their hosts 
become sparse. 
Old and new pests 
There is a wide range of pests and 
pathogens that may endanger food 
security by moving, spreading, or 
evolving new variants. Commercially 
important crops for producers in the 
developing world, such as coffee 
and citrus fruit, are sensitive to such 
attacks, as a survey of the alerts 
issued by the disease database 
ProMED shows (http://www.
promedmail.org/).
The greatest danger to human 
lives, however, comes from those 
pests that threaten the world’s 
leading staple crops, including rice, 
wheat and potato. Among those 
threats, unfortunately, the species 
that caused the Irish Famine raises 
its ugly head again. Although 
chemicals and resistant variants are 
available to keep it in check, late 
blight still causes harvest losses that 
could feed upwards of 80 million 
people. 
The groups of David Cooke 
from the James Hutton Institute 
in Dundee and Sophien Kamoun 
at the Sainsbury Laboratory 
at Norwich, UK, have recently 
analysed the genetic diversity of 
the European population of the 
late blight pathogen Phytophthora 
infestans (PLoS Pathogens (2012) 8, 
e1002940). They found that a new 
lineage, called multilocus genotype 
(MLG) 13_A2 has rapidly spread 
across Great Britain, displacing other 
variants and reaching a 75% share of 
the pathogen population in only three 
years. 
Cooke and colleagues show that 
the new strain is highly aggressive 
in terms of the severity of disease 
it inflicts on susceptible hosts, that 
it outcompetes other aggressive 
strains, and that it can overcome 
the resistance of some widely used 
potato cultivars. The authors also 
reported the full genome sequence 
of this strain in comparison to an 
earlier reference genome. They found 
frequent copy number variations and 
clues to the genetic foundations of 
the aggressiveness of the pathogen. 
The researchers also discovered 
novel RXLR effector genes, which 
are the targets of the R proteins 
conferring resistance to the host 
plant. Thus, knowledge of the 
genome will facilitate breeding of 
new potato lineages resistant to this 
particularly dangerous pathogen 
strain. 
Kamoun’s group also collaborated 
with Hernán Burbano and others 
at the Max Planck Institute for 
Developmental Biology at Tübingen, 
Germany, to clarify the genetic 
identity of the historic late blight 
pathogen that caused the Irish 
Famine (eLife (2013) 2, e00731). 
Comparing genomes of 11 historic 
strains from herbaria and of 15 
modern ones, the authors conclude 
that the Irish Famine pathogen was 
a genetically distinct clonal lineage 
with no direct relation to those 
found in Europe today. It persisted 
for around five decades in the 19th 
century and was then displaced. 
The breeding ground and diversity 
hotspot for the pathogens is located 
in Mexico, but the authors conclude 
from their analyses that the deadly 
strain originated in a secondary 
population before conquering 
Europe. 
Examples of changing and 
emerging pests threatening global 
staple crops, like wheat and 
potato, show that there are real 
dangers to global food security, 
and that these may be heightened 
by human activities. Improved 
monitoring, especially in the 
developing world, and research 
commitment from the richer 
countries will be necessary, if the 
world is to stay ahead of these fast-
moving threats. 
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Have you always wanted to be 
a scientist? I consider myself an 
accidental scientist. As a child and 
young adult I had only a passing 
interest in science because I wanted 
to be a novelist. I dropped out of 
college after a year and spent 6 years 
traveling around the world, working 
for a logging company in Oregon, 
an iron ore company in Western 
Australia, a gardening company in 
Japan and as a carpenter in France. 
I wrote some short stories and sent 
them off to US magazines, but they 
came back with remarkable regularity 
with rejection slips attached. It was 
my French girlfriend, who is now my 
wife of 34 years, who suggested that 
a day job might be a good idea and 
suggested Biology as a potential 
place to start.
What course influenced you 
the most? After completing my 
undergraduate education in Paris, 
I was accepted to graduate school 
at Harvard, for which I was totally 
unprepared. The French system 
was based on memorization and 
quantitative answers to all exam 
questions. In my first year at Harvard 
I took a course organized by 
Argiris Efstratiadis, which involved 
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What is a spindle pole body? 
The spindle pole body (SPB) or 
duplication plaque of fungi is 
the functional equivalent of the 
centrosome in higher eukaryotes. 
SPBs serve as microtubule organizing 
centres (MTOCs), sites where 
microtubules (MTs) are assembled 
from tubulin subunits. In contrast 
to centrosomes, SPBs do not 
contain centrioles. Instead, they are 
large, proteinaceous, multi-layered 
structures that are either continuously 
embedded in the nuclear envelope 
(NE) (budding yeast Saccharomyces 
cerevisiae) or become inserted into 
the NE before mitosis (fission yeast 
Schizzosaccharomyces pombe). 
Therefore, the SPB is able to organize 
two types of MTs, the nuclear and the 
cytoplasmic MTs with functions in 
chromosome segregation and nuclear 
positioning, respectively. Similar 
to centrosomes, SPBs duplicate 
conservatively and only once per 
cell cycle, producing a daughter 
next to the pre-existing mother SPB. 
SPBs also regulate late mitotic cell 
cycle events by forming an assembly 
platform of cell signalling networks 
like the mitotic exit network (MEN) 
or the septum initiation network 
(SIN) in budding and fission yeast, 
respectively.
One of the best-studied MTOCs is 
the gigadalton SPB of S. cerevisiae 
(Figure 1). It is composed of at 
least 18 different proteins. Electron 
microscopic analysis and interaction 
studies have generated a fine map 
of this compact organelle (Figure 1). 
In haploid yeast cells the embedded 
SPB is a cylindrical organelle with a 
lateral diameter of around 100 nm. The 
SPB’s core components assemble 
into three main vertical layers or 
plaques, named outer, inner and 
central plaque. The central plaque 
spans the width of the SPB within the 
nuclear membrane, anchoring and 
interconnecting the outer and inner 
plaques. The central plaque contains 
a two-dimensional crystal of the SPB 
component Spc42. The outer layer 
faces the cytoplasm and organizes 
Quick guidesreading 6 to 8 papers each week 
and completing a problem set. My 
recollection is that at the beginning of 
the term there were over 20 students 
and by the end there were only 10. 
But it was in this course that I learned 
not only how to read scientific papers 
but also not to believe everything that 
is published. I think this was one of 
the most valuable lessons to be had. 
How did you become interested in 
plants? I began my graduate work 
with Phil Leder with the hope of 
making transgenic mice as a means 
towards understanding development 
in a multicellular organism. It turned 
out to be far more difficult and time-
consuming than I had bargained 
for. So when it became apparent 
that making transgenic plants was 
relatively easy, I jumped at the 
opportunity. I also thought that basic 
discoveries could be more easily 
translated to practical applications  
in plant biology than in the area of 
human health.  
Why roots? During my postdoc 
with Nam-Hai Chua at Rockefeller 
University, I analyzed expression 
conferred by various promoters 
using a reporter gene that allowed 
me to determine tissue-specific 
expression. When I analyzed 
expression in sections of the root I 
was struck by the simplicity of its 
organization. The root is designed 
as a set of concentric cylinders 
surrounding a central vascular 
tissue. Moreover, all of the cells are 
generated from a stem cell center at the root tip. The combination 
of these two features means that 
when viewing a longitudinal section, 
all the cell types are visible along 
the radial axis and all of the stages 
of development are visible on the 
longitudinal axis. 
What advice would you offer 
someone wondering whether to 
start a career in biology? Much has 
been said about the uncertainty of 
funding and the long training time in 
biology. I think there is real cause for 
concern. It is difficult to see where the 
funding will come from to continually 
expand the numbers of scientists 
and there is little evidence that the 
community is taking steps to reach 
sustainable limits. This being said, 
science in general is one of the few 
remaining spheres of activity that 
allows for a high degree of individual 
freedom and creativity on a day-to-
day basis. Moreover, the potential for 
answering fundamental questions in 
biology has never been greater. Thus, 
if you are curious by nature and are 
willing to take risks, the rewards can 
be immense. 
Why did you start a company? I 
finally saw an opportunity to apply 
some of our basic insights to resolve 
practical problems. I also felt that 
one way to address the training 
conundrum was to create jobs in 
which people were involved in doing 
cutting-edge science. For this, I 
thought it was essential that we 
create an atmosphere of risk taking 
and constant experimentation. We 
were quite fortunate in that we were 
able to provide some useful products 
and the company was purchased by a 
larger entity. 
What’s next? One of the major 
challenges in biology is mapping 
genotype to phenotype. I would 
like to address this challenge in the 
laboratory by gaining an in-depth 
understanding of the regulatory 
networks that control the path from 
stem cell to differentiated tissue. 
I’m also exploring the possibility of 
starting a new company with mapping 
genotype to phenotype as its central 
mission.
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